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(54) ILLUMINATOR AND PROJECTION TYPE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an illuminator whose 
illuminating efficiency can be enhanced and a projection type display 
device which provides bright and high- contrast display. 
SOLUTION: The illuminator 1 to be used in this projection type display 
device is provided with an LED array 2 having a plurality of chip LEDs 
8R, 8G, 8B, a plurality of tapered rod lenses 3 which are provided in 
correspondence with respective chip LEDs 8R, 8G, 8B, a rod lens 4 
common to the plurality of tapered rod lenses 3 and a light-emission 
lens 5 for making rays of light entering from the rod lens 4 exit with 
prescribed outgoing angles. 
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E«kOH{WS**-f©*^t»«?LTRJt6tt, file 
H*»**T-d* 6 JJttMBfrb A#t $ *tttlAt«ffi 

£ ftfc tf s ftfc w & * -ra »* 

aitcEttoRHKB. 

[R#B3] ttE^-^tt***om*t«lc:, AW* 
x"btvfcc t «r#«fcrs»*3a 1 *fctt 2 ICE**>IH 

[8S*« 5 ] l»E#^-^*»*ft:©fflit«llw»E* 
*fctt2tcE*oBa«JSBo 

EHfW^S-T-JcWlS-J-ailinE***^ 3&s % «FE@ft* 
B«<ofi&P^g§Ko' 

ss*i- * J; 5 tea $ *i/r ^ -5 r. t t -r a 

5*fc»* 6 fcEftttflaPUSBo 
[»**9] ttEB*»#»*0>*ft< £t>tbltE 

5»*afi 1 ft^ L 8 WT *td»-qilcE««>BBWa6JL 
»*«9K:E«<0lHW«B. 

[»** 1 1 ] m&t±n<D9m&* M&m±®<oft 

a*r»*UWE«ffilc:aLfc*4rS&E»Jl:fl«JcSit$ 
ttlHWSSB. 

[tt*« 1 2 ] ttE«ft«)Hff«X*7^XC«)-B 
KRtt bfiitzt Zft'&k-fzmxm 1 ft^ 111^ 



EH*»**-T-<0^»*^^WUSHTv^ - 1 
±1-aW*gi 2 fcE«<&JBW£Bo 

4] »E3E«o«IE*3Sffili:, mH2Sft:% 
**^o^»MffO-*«:ft-t-»##R»t&ii % i»E« 

1 5 ] 9lE3l6jftB[±(CH(rE7 i -/^i«3tfl:^ 
Rttb:h/0*a:ifc*:^&+aW**l 4lcE*<&jR 
H&R. 

[»** l 6 ] ttE%fffr«IAi-&«ftoHfl:«XM 

tSTftWi-raW**! ftv^Ll SflH^ffta*— 3gicE 

t'S#«l 7] »#Jllft^Ll 6 (TH^f jg£ 
E*<BJBE3SRfc, flSESaWKB^b^SrSW-fa* 
2EBS£. fifrE^flSici^SEBStt^SrSWi-S 

as**£B« 

[XBomiftKB] 
[0 0 0 1 ] 

[0 0 0 2] 

fta»»jiMBR«r«i:-c** y->«dt*s:i«-*R*t- 
**fi^if^b*iajiBWKB^*5v^r, ^/WNy^f k 

<, «»»3ftSl»v^i:^3^*&--ftJH*»*«r»orv^ 

««, *#tt«rttRft7-f h'<n^fc:l8tt a 

fM-fifcfcfc, 2ft©77-f7>f i/yXi»e,457 
7^7^f^yr^u^, fcL<finy KR**W (» 

fc, *asa*t, Brt-c*&-ftBBa^»6ix^rv^ffi« 
#ftaitf>&/B *q* w s fur i * a . 

[0 0 0 3] 

I*W*s»*LJ:3iraRlB] tfefc> B***SSr* 
9W-aictt, «i»aft«>»*^*— K (Light Emit 
ting Diode, J^T> LED t P&t2"t*a) 7^7"$rS«± 
iCTWftCt^t, l*»5LED5^7l/'f#fi 

tticj: 93fcJj|©/J«ft % WSfbdSBtta «t 5 lcftoT# 
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[0 0 0 4] U^L**S€>, f-y^LEDttJkit^ff^ 

[0 0 0 5] ±E«)IUI«:*ft-r*fc«)fc4 

tt**tt-rSCtS:B«it1"6o ?U5<, Sny 

££iM<*:1-5o 
[0 0 0 6] 

5#«^ ttEttftOli#X%»?0#4rK:5lt«t-CR 
Snta*t*BBn*»e>HHt$*uS i fcKiilrEA*»8B<0B 

sowitft at t o -emit* t *s«x. en 

[0 0 0 7] ttftoB#3Htft?^ 
>K ^flaS>*****C 

/N*ttW*»offlit«tc8&E***^^«^feHr^5^ 

t<bo-cffiat£tv *©a4tAatafi:iHEi-awt-c 

[0 0 0 8] S9Ex-^^»3t#«, JBJMW l Si ±<r> 

So ro«fiRjc±4xtf, »oy Ku^XfclfflEftS 
[0 0 0 9] *fc, ME^-'<tt**tt©ffl#Mc, A 
9 fcum*B©B«o#tf;te#v^-/*:Ri ur 



oScltAa»**r*»Sr i*s-C#a^ ^^ffiltll: 

RRa 

#>5$jmt J; 9 ig*!)5 r £ ^BflBi 45. 
[0 0 10] »E7 t -/^»*flccottl*tfl!JJcfiftE*** 

***-=F*Rtt-cfcj:^u m+OT-'W&ytmz* 
tt-en^Sf^iRJtrtJ:^, «Mc«#<o»g\ #@ 

(f^X*^&UW$ns^ftlcUMAa<rM«P^S 

[ooii] totzT-'<ftmftftmzft¥**i&\-tiz 
»£\ ****^*^ou»3t^Bffffi<ow»fta** 

t>, ^ofiaa^*^ffi«**i, ^ffi: L-cRaa^-* 

. [o o i 2j *fc, i/xTJ*ftto±frbfttiitiSLm.\z.i> 

[0013] *>Si^tt. «ftOH»»X*-T-tr, «*tf 
«flSW«**Htfi5^ftBttlc:iaiti-54ifL-C. . 
* offilt3t»his3S^-r 5 J: o KmrfttZZ. t L 

#5 0 

[0 0 14] £blC > B*»** J fO^*< fcfcfcHitB 
tc, S*tttW-r5#tih®tRftTt>J:v\ ^Offi^JC 
J:ixK, »JtS*R»tfcwt^J;o-C«!lx.tf««M4af 
S^*»^jSA4^**bH*»**^<Z)ffiStBS:«Hi- 

[0 0 15] ffi&&±J§<Dmm&. JtOfflltirlRllClftJt 
iRiJ® (Cii Lfc3fe*»ihS«JtcStt $ it 5S^t® fc 1"5 C 
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ttia«fc<&tHitfc:£P«s£ t S z t ttfcvv^ B*«* 

[o.o l 6] if o J: 5 ft»«-e* 

[0 0 17] StSO-Blc«ft«>HflcXX«-T-<rXKL 
fflKOBfrSB^^SffitS^JoB^, S 

^^W«rffl^rB*»**^**o*SRjc«^Sr»tUL 

-c^fco c^»n-e*at, Bfrig^iK^o^oaffl . 

^3afiffiiS#«OBJc^^-*-^Sr^LrB#3S* 

[0 0 18] SS^^iffiCSM^i^^W^W 
H^41i*#*Rttfc*g\ ««EW#t|6a«T«5 

'^##*Rtt*£&a^C*S. rwfcrtfciixtf, 
^nftW**T?**ttf, CttS:B*5»t*^lcifi«S*T 

o*jffl»*fe Jt*a - i a*xt 5 0 

[0 0 19] *»WOSaM3Stt^*5V^-c, 3tS*«fiK-f 
8«fc«>B*Wi***#. A48fc«>fi**r»#1-8B 



8£<kfc£3SBm£ffl#tcx«\ = *H6«S:EI8£ 

[0020] ««no«uts*«KBtt. ±E**m<^ 

*t_fc**JRItSftS©-e, B5SA7»ft<, gay 
[0 0 2 1 ] 

mm<o%m<Dmm] m i <D*tt#a*>jHW3gB] ^ 

T, *Xno«lo«]fe»BoflSnKB^, il^I 

RiftSU^iLT^y^LEDtrffl^fcfifKr^t". Bill 
fl8W3SBl«o±ft*«S:"*r«>»HT?*oT, H*#f# 
2I2LEDTW (JfcJD , 3 tt^-^o y K U> VX 
, 4HoyK^X , 5 

[0022] *3moje*wmmm i 01 t^-t 

R f 8G, 8B#!6$S£iV LED7'^2«^ 
r^. ( f^LED8R, 8G, 8 BOSBBUtBlCO 

ttR (#) OM$:M^LED8R, G (Jk) O 
feft**jfe^fBftLED8G, B (#) ofe3fe*r**RT 
«64LED8B*51 7 _Lfcl»«£;h/Cl08. 

[0 0 2 3] -t L"C\ l|©fiy7'LED8R, 8G, 
8 B tC*t LX H©7- o y K U yX 3 j&s*tfg UTR 

>-X3 3)^^btiT^8<, B*f*dS 1 £JL±<^» 

XS:fflv>rt><fcv\ H2JC*5t^r, r^'oyK^X 
3(Ofe«<Z)B^AltSffi3 a . £ffi0B*sttt4ittE3 b 

*»6>ffllt«B3 bBfciftffTita^OO^-^ojBtt 

[0 0 2 4] a^r^n y KU>X3C0W#tWiCl 
B©oy KuvX4*R»tbiirv^5 0 *H*£0^ffiX 
14, Ku^X4fcrtB*K«tBfc*aJ:5fcERS 

~/<p y Kl/yX3^J|(D^ 7— fcn s/ KUVX4 

X4ffllt«^oy K^^X4^b«BBUfcffiB«C, 
Wdb^vX*^4-5ta3tU'>X5^Rite>^T^5 0 
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[0025] *mm<oj&iR(Dmm&a 1 ica^-aa, m 

ft©fy^LED8R f 8G, 8B^tSLED7U 
(OX, f 8G, 8B^f)Wr-^ 

SOT, BB*»*«r*&-ft"r6wt3ftSt?#5 0 
[0026] M^ft^s^^ h/wxe 

^SCSLtoy KU'VX4<Bffijt«K<^«£/h$ 

X6 |c*^Aitr5IR©Alt«*tttt*:*JciKtt:«i-S 
fcft, «fi9>r h^/uX6^ ©A*M!tf*r/hS<-*-8r. 

[0 0 2 7] [» 2 ^>Hifi?eiB<ofl8W3S«] ^T> *» 
WO*2<03616»ll8<OMW36ilS:, B2~B4Sr#IHL 
TRW^a. B2»^|Sll^llB<offinSSBO^«m^«: 

7^-twmxh^tK %i<D%mMmtm-<Dmi&m% 
[0028] *nj»?gtt©flRW36R 1 1 r±> 12 (c^-r 

*5lC, ifi 7 0-I±|:« ft^f y E D 8 R, 8 
G, 8B&m&£tl* LED7^2«^tV^ 
80 ^LT. lfiOfy^LED8R f 8G, 8B[C*f 

lcayKu^X4, fflltU'VXs^liEftRBStiT^fc 
/*uy KUVX3(DfflSt«8ffi^a««0i!bU^X^e>*5 

matuyxi 2&B&KU£tix^z> 9 -r-^o^ 

vX3<Ort»SMttSftd5#ftLT^rt<tt>U 
u v X 1 2 X *) t <SJB*r*<o»»dS S tir t J: 
t\ -t UT, 4HHItu>Xi 23ft>6HiltSix*ffl*t*L 

pic, «-ffi£tuvXi 2*»e>offl»*LOBMt#iadSR 

[0 0 2 9] *SUB8Ric*j^Tt>, »S7>f h/^X 



[0 0 3 0] fi*cDx-/<: 
py K^vX3ic^ti^tittiM^vXi 2»WL»hilX 
\<^Z><DX, *f j/^LEDSR, 8G, 8B^bfflltS 

vxi 2*>e>flMtsixsfflit3tdsarfi7>r h^X6<o 

fe5fy^LED8R, 8 BIC»/^1" Sfflft^^Xl 2 
R, 1 2BC0^<frCl£, *fy^LED8R, 8B© 
ffllt *(* C 2 IC *f L r * 7 1 A S » 19 (DtiLW \C Kg 

XL E D 8 R, 8G, 8 B «ft7>T h/^uX6 Srffl 
tr£ ^K&BftlClZgU ^W^/LEDSR, 8 
G, 8 BA»6©ltilt#*lC 3^417^ hA*AX6tf)ll& 

* *b x&m-r % x 0 \cm a u x t> <t v \ * x l 

ED 8 R, 8G, 8B^e>(DttSit3fe* 5 fKfi7>r h^/uX 

»aas«M^& ^ 3 BBffi^* -5 w t &xzz& % 

*SMfiO?BffiOji^ «»^yXLED8R, 8G, 

8B35»e><offl4t*^jsfi7>r h^X6±-e£TM£ 

*l£tfrc\ SS^f y^L ED 8 R, 8G, 8Bf|T« 

[0031] [* 3 <Dm&Bm<Dm9imm kt, ^ 
rtftp^"r^ 0 b 5 »*«ik»ffioiiRnseBo^fMiiA«r 

[0 0 3 2] *^Jte?g(fi^«WKB nit 05 
<t5tC Sfi 7 ©-IlClS^f 7 y L E D 8 R, 8 
G, SBtmm^tl. LED7^2«^t^ 
5 0 ^:Lr, aft«)fy^LED8R, 8G, 8B1!>W 

1 8 as»ja£*L-CVS 0 it±S 1 8 (^Hffl 1 8 a 
[0 0 3 3] if±l 1 8 WtajtttS: 

U^U43ftS?>, f y/LEDS R, 8G, 8 

B<Dmift&#m**:%^izib y ±%^mns&xato 

v\ »JhJBl 8^»JcfflAt*ix«^»*i^«)-5o 
ttftt LT, ^fJh® 1 8<OflJB*S3t(Offilt*lRHC|p|Wr 

at^itjgi 8^«B«c#urJ:9Sil[lcifiv^fflW 
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[0 0 3 4] H 5 -CttfefJtS 1 8 <D®m 1 8 a &spEtt 
Jgl 8^111 8 b4:ftffittt Lrt>«tV> 0 r<£>£5lc 

[0 0 3 51 ^^71^^^:, HS^LfcfiBW 
&Bl 7<0»±Bl 8<7>fflitflll^ f-/<By Ki/yx 

Kk>X2 4©Kitffl[:, HSlc^-f J; 5 l-tatti^X 
2 6&i£«RBLTfcJ:^U 8 9^*1-^5 lea -/ K 
U>-X2 8*il»KllLrt <t^o 
[0 0 3 6] [«4(D|6ft?KffiofiaWKB] BIT, *X 
W©JB4©Saii»tB«)JHW*«4r, 110, il l 

LEDOjt§S«Bt«r^'r*ffiH"e*>5. 
[0 0 3 7] ^SUS^ffiOf-y^LEDS^H^ig 

tt, d 1 0(OTtJ;9;:> g«7<D±iglc, *ffl4tffi*s 

it 6 &K 7 j*« * tf Wffi ^ y v h ga^ffi co J: 5 4 1 o V 
fc 9 , ±1* J:^T»:9*^^^^ 2 9 a , 29bri* 
r*bbWff/<^->2 9 a f 2 9b#£fi7 

T^5 a *LT, SiR7i®^2ocoi(t:/^-y2 9 

d 8 ^awH^ssffi 7 osiasB t \tRMm<omcmm 

StVCl^S. S4S±ffiCD^flc/>'^->'2 9 attfl 

*tf l^* bR«<D|gS0l3 1 TigfctlT** <9 , 

[0 0 3 8] '&&<D?y7LED<nmm&m\-±, gffi^ 

3O*tfLT*»«*fcWfflL-O*3<0-<\ H^®±^ 

tf£f»R3 l -C«toJxr*J9 , lfe^Bg3 l ±|c^-/<n 
y K^>X3S:R»t"CV^O-C, S#^-V2 9a^ 



^LED8ICifiS!$*"CRBi"S-t* s -C#5o 

^^^LED8^b^tai*5t^?iJffla*S:iK«)5C: 

[0039] ill nc«i-j;"5fc, 01 0X^1 

fcJKW3£B3 3(D^^^LEDS^tlftmm3 1 0± 
I$ri5-i9^ LfcO t m«0ttJhJB 1 8 "Cffi 5 J: 

[0 0 4 0] ft*S, *»W<DfiE*S«Sffltt±lE$lfc©»JB 
ITLEDirffl^fc^ ^<7>«i< U—!f, 

[0 0 4 1 ] 1 O^ft^fficOSMS^^^©] « 

T, ^Sn^l^SlKSttottMas^KB^, mi 

[0 0 4 2] ^H^^C0^ B B a yn>?^^^4 1 Wt, El 

l 2 [c^-TX o Hi ic^ Lfcfg l ^HJS»«<o»a« 

R, G, B^feJtSrfflitRrfiBftfflftO^y^LE 
D8R, 8G, 8B^¥B*«Clia?lJStlfcLEDT^ 
2<b, fyXLED8R, 8G, 8B{:^gLTKI^ 

Ku>X3lC#LT*SlcRttfcftfcci:y Kl^X4 
<b, ffi#tU>X5<b, ffi#tuvX5^bA#t£ft5&fe 

4 3^«:*Rltr5Rit^^X4 4bfrbWLfmf$.£ti 

XLED8R, 8G, 8 B t^h<0%^m^y 4 
6-C*^ffl^5ffl5t(C»x.6PBS (ffl*tr-^^^ 

[0 0 4 3] LEDT l^-T 2ttH^L*V^jRB!Bil5I8S 

icss^nrfct), ^co)t2iigffii{Hii§(cj:or*LED 

8R, 8G, 8B^J83t1-5^^5V^SiW»$n, * 
LED8R, 8G, 8B^b«*«R, G, B, R, . 

[0 0 4 4] ttfty-f h/V^6lC(i, M^^-T ^/^V 
^ffl^t LTf^KhyV^^ (Thin Film Transist 
or, £IT. TFT<tB&fei"5) tffl^fcTN^KWT 
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£*U ?& B B B 1r^4 5<0*ffiUlttAl*«MH)te«4 6, Wit 
4 7^<7)SiStt^S^|CiE3£"rSJ:5tcEa 

h /^X 6 (CAM £ ftfc s p ffilft ^ntffi 

[0 0 4 5] «fi7>f h/VU^6(iia^L*^fffS7>f 

/VuX 6 S:^K)Bft«c:SB«j1- 5 r t 

Mi-OfcSK w©ITOBI«*»*iaH»cJ:9, HJH«#S: 
^JSBEBilalBisJ:^^^ b^XiEIblHl 
B£A*1"Sr£MJ:*K *LED8R, 8G, 8B^ 

[0 0 4 6] tm, *l8lft<o?BffloS:»S*^SSlt 

4im 17U-Ai:«»|IU LED7 r t 7 g, 

L ED 7 r , 7g, 7 b UUti"* 5 >X 

tiMi^ h'VuXS^i^S^^vX^l^ffl^ 
ItZZ t\Z£V^ 3-LED7 r, 7g, 7b^bffl*t* 

ft5&#lcm£^T$ B B a7>Y h/</uX5*l*IB*fiM;: 

IUjL, ^LED7r, 7g, 7 b P> fflJt £ ft 5 

[0 0 4 7] #H«OJg«(DftJttS*^3£«4 lit ^ 

&&ftfi0 3f!i<D?<£ B s B 7-f h^S:ffl^5a*©3« 
lffl-CSr^ (¥ffi#*;fc*a) , $b(cte B 7^ hsVi" 

»«rB5 JB^gBia^StfWIff 

^6ldfiBi*$tt*©"C, M5SA7W<, Say 

[0 0 4 8] [m 2 ^^ffi^ffi<0«ltS!^«B] U 
T, *»WO»2<03atJB«B^aitS*^*B*, 01 

[00 4 9] ^^^(T^fsXn ^x^51 tt, IH 



1 1 t«*9>f h/^vy 5 2 fc Sr^LTV^o 

ED8R, 8G, 8B^¥®ttlCga?y$ttfcLEDTU 
2<t v f y^LED8R, 8G, 8 B LTa£g 
SftfcfiSctf^-^n y K i/yX 3 <!: , ^r-^n^ K 
u^X30fflltaB^IWt6'ixfcfflJtu>Xi 2£, ffl 

^i-aMasy-r h^A-XS 2 t, h'V^XS 2 

ic j: o tqS $ ftfciift £ * * 3 ica*isit"f 

h'VwXS 2 Kit, TFTtrflv^TN*- KcOT^r 

x^ h y * ^^,<osMmm&±^ 5 3 ^ttffl sn, 
<b*«5 4^Ktte>n-cv^ 0 

[0 0 5 0] *»W B B H 7°n^x^^5 l«3l^ 

[0 0 5 1 ] 4*5, *»WottflH6Htt±IBSat<o»« 

x,tf±EH16o»ffi-eJi l o<0HBW£B^*fc#fe#* 
Jftfeft, #ft3fe<rffl*tpriB*LED*ra4***:»iE* 

^3fe, ftfe*. Wft**ffl*t^llB4l«W«B«r33RJK« 
tt, ^o^y^^t2>f y^Xy XA^Ofrg-jfete^sfSS: 

fifi**mitpr«ftio<ojHHS!B*«x., 

y ? X y XA*wfe^dS*^» 3 S^cD?gf B X 

[0 0 5 2] 

aita*^KB»cj:ixtf, Rs^s^e>»it««^*^ 
[a 1 1 *%w<om i ontt^BojisnssB^-rflE 

[B 2 ] *&f^Sg 2 ^>Htt»tt^ffinKB^t«t 
B&t8/S;[g|"Cfc£ 0 

[E13] 1^, BBwaSBoffllt^>Xo«»«Sr^i-B 
[14] BBMSSB^f-yXLEDOEfio^W 
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[B6]- R. IHnKBottJlJ|o|gS»ttoC}SM«r 

[H9] BL fiRWS5H<0«»«S:^-t-«B»«*ia-e*> 
[HO] **WO*4©acit»«(Z>fiRWSfiBS:^1-. 

-[mil] pj, KnssBoK^flir^-tiKieffi^B-e 
[8i2] *»«©sb i ^3as»jioaits*^Ktt 

-C h 5 ffi b b b 7" d >^ x * * co [g] -cfc 5 0 

[{§13] #»eoss 2 cosias?BiBoa*t®*^»« 



1 , 1 1, 1 3, 1 5, 17, 2 1, 2 3, 2 5, 2 

7, 33 mn 

2 LEDT^ (ftffiO 

3, 24 r-A'PyFi/VX (r-^») 
4,2 8 KUVX (agftft) 

5, 12, 12r, 12b, 2 6 ffi&UVX (ft^ifi 

6, 5 2 fe a B 7>f h/V^y («JKK««, 
7 g|g 

8, 8R, 8G, 8B f^LED (HfWSftiSm 

1 8 itlhJi 
19,22 * 7- 

2 9a, 2 9b — 

3 0 /u 

3 1 ffi^flg 

4 1, 5 1 SS/d^x^ 
4 4 g&tUVX 



[[§1] 



[B2] 




3a- 



z 



\ 



-3b 




0 

i 



8R- 



86- 




[G93] 



[HI 4] 





A 



[B5] 



[16] 




[Ell 1] 



35 
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(51) Int. CI. 7 



5 0 5 



F I 

G 0 3 B 21/00 
HO 1 L 33/00 



G02F 1/13 



D 3K0 4 2 
M 5F 04 1 

N. 



1/13357 



G 0 3 B 21/00 
H 0 1 L 33/00 



F 2 1 Y 101:02 
F 2 1 M 1/00 



R 



// F 2 1 Y 101:02 

F & — (##) 2H042 AA02 AA18 AA26 



2H052 BA02 BA03 BA09 BAH 
2H088 EA13 EA15 EA16 HA24 HA28 
MA06 

2H091 FA26X FA26Z FA45X FA45Z 

LA 17 LA30 MA07 
2K103 AA01 AA05 AB01 AB04 BA01 

BA02 BA05 BA11 BC42 BC50 

CA40 

3K042 AA01 AC06 BC08 BC09 
5F041 AA06 DA13 DA14 DA36 DA43 
DA78 EE25 FF11 
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